In vivo cardiovascular assays for drug discovery: evolution of the drug-eluting stent.
Percutaneous intervention using balloon angioplasty accompanied by stent implantation has become the predominant procedure to treat occlusive coronary and peripheral vascular disease. Unfortunately, restenosis associated with intimal hyperplasia and arterial remodeling at the stented site occurs within 6 months in 20 to 30% of cases. To address this problem, the concept of utilizing a stent as the vehicle to deliver agents locally and limit the overexuberant tissue response related to its placement has been developed. Targeting excess arterial wall smooth muscle cell proliferation, preclinical studies have demonstrated the efficacy of two drugs, paclitaxel and rapamycin, in both in vitro and in vivo animal studies. Early, as well as large, randomized clinical studies using polymer-coated, drug-eluting stents have clearly demonstrated a significant and dramatic efficacy in reducing restenosis rates and improving clinical outcomes compared with the use of the bare stent for revascularization procedures. Despite the low incidence of late thrombosis associated with the rapamycin- and paclitaxel-eluting stents, some concerns remain (such as the need for sustained anticoagulant therapy), providing the impetus for developing coated stents that promote rather than inhibit endothelial healing in order to limit the restenotic response.